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The percentage of bound heme iron in fresh meat pigment extract was
slightly greater than 90%, whereas that of free nonheme iron was less
than 10%.  Cooking, however, released a significant amount of nonheme
iron from the bound heme pigments and accelerated lipid oxidation in
cooked meat.  Thus, it was concluded that the increased rate of lipid
oxidation in cooked meat was due to release of nonheme iron during
cooking. This study verified the report by Haurowitz et_ al. (1941)
that the prooxidant effect of hemin or hemoglobin on linoleic and
linolenic acids was due to release of inorganic iron.

The mechanism by which nitrite minimizes WOF in cooked meats is
not thoroughly understood, although it has been suggested that
nitrite may either stabilize the lipid components of the membranes or
inhibit the natural prooxidants in muscle (Pearson et^ a_l. , 1977).
Clearly, further studies are needed to elucidate fully the anti-
oxidant mechanism of nitrite in cooked meats.

Some nitrite derivatives in meat also have antioxidant proper-
ties.  S-Nitrosocysteine, a compound generated during the curing of
meat, has been shown to act as an antioxidant in both an aqueous
linoleate model system and ground cooked turkey meat (Kanner and
Juven, 1980). Kanner ej: al. (1980) reported the antioxidant activity
of nitric oxide myoglobin (Mb-NO) in linoleate and 3-carotene-lin-
oleate aqueous model systems.  The specific antioxidant activity of
Mb-NO was maintained even in the presence of prooxidants, such as
heme proteins and lipoxygenase.

Other Antioxidants Tested in Meat or Fish

Sato and Hegarty (1971) tested a variety of compounds for their
ability to inhibit lipid oxidation, as measured by TBA values (Table
6-3). The most active compounds were sodium ethylene diaminetetra-
acetic acid (EDTA), sodium tripolyphosphate, sodium hexametaphos-
phate, sodium citrate, sodium ascorbate, butylated hydroxyanisole
(BHA), and butylated hydroxytoluene (BHT).  However, only the last
two compounds were effective at low concentrations (100 mg/kg).

Recently, MacDonald et_ aJ. (1980) tested citric acid and BHT for
antioxidant effects and compared the results with those of nitrite at
various concentrations (Figure 6-1).  They reported that citric acid
(1,000 mg/kg) and BHT (200 mg/kg) were less active than sodium
nitrite at the lowest concentration tested (50 mg/kg).

than 24 h at 5 C.  Antioxidants increased the length of storage
before development of rancidity, as measured by TBA values.  Combina-
tions of either BHA or tert-butylhydroquinone (TBHQ) with EDTA or
citric acid were the most effective inhibitors of lipid oxidation in
the fish samples tested.